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The objective of the present study was the elucidation of
structure of the important alkaloids of calabash curare. In ad-
dition semples of interesting materials were to be submitted for
testing and sofar as feasible a correlation between structure and
physioclogical activity would be attempted.

At the begimning of this work, there were three other labora-
tories active iﬁ the investigation of calabash curare. These,in;
cluded the group at Zurich headed by Karrer and Schmid, at
Frankfort headed by Theodore VWieland, and att Bristol hesded by
Battersby. During this past year development in our knowledge of
calabash curare hss continued at a rapid pace and all four lab-
orateries have contributed teo this. Since this is a report of
work done under our coutract, the discuesion will emphasize our
own contributions. However, it should be msde clear that we ap-
preciate the importance of the contributions from the other
laboratories and realizé that each has been aided by the work of
the others. ‘

At the stert of our work under this contract, it was recog-
nized that the most ilaportant alkaloids of calabash curare could

be arranged in three faniliies and these avre Listed below.

C-Dihydrotoxiferine C-Curarine-I C-Calebassine
C- *1kaloid-H C-Alkaloid-G C~Alkaloid-F
C-Toxiferine-I C-Alkaloid-E C--Alkaloid-A

The structures of the first two, the dihydrotoxiferine and
C-curarine-I families, have now been established, although the

structures of th. calebassine family remain uncertain. These



structures are presented below.

C-Dinydrotoxiferine, Ry = Ry = 4
C~Alkaloid-H, Ry = «H; R, = -OH

C-Toxiferine, Ry =

i
b
X
u
'
=
omed

/ // \Q,\)‘
gﬂf‘ e O /Cz’ Q\g\{?\{f

C-Curarine-I, R]1 = R, = -H
C~Alkaloid-G, R3 = ~H, Rp = -0H

C-Alkaloid E, R1 = R2 = -OH
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These deductions have stemmed primarily from NMR studies,
both on the alkaloids themselves and their deuterium substituted
derivatives. The introduction of deuterium proved to ve a rather
difficult task but it has‘néw been .successfully accomplished and
the reactions employed for the syntheses of the deuterodihydro-

toxiferine and deuterotoxiferine are outlined below.

Synthesis of Deuterodihydrotoxiferine
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Deuterodihydrotoxiferine

Synthesis of Toxiferine

\—/——’"’\
b S

H
/l’/c\ 0 /047,
o

Wieland-Gumlich
Aldehyde

A\



o
7 ol
LiAl(OEt)2D2> i ) 2
bl Ny

D-C.,
e

Deutero-Wieland-Gumiich
Aldehyde

— oWy

-
77 N
A% TZA

v

Iyt
Z

_M

oy T

Deuterotoxiferine

dimethyl
amide

steps



©

By comparison of the N.M.R. spectra of the protonated and
deuterated species it has been possible to decide which signals
are to be associated with positions in question. In turn, from
this the chemical shift and spin-spin splitting allows deductions
regarding the structure of the immediate environment.

Investigations of the structure of calebassine and its as-
sociated alkaloids as well as that of lumi-dihydrotoxiferine are
still under investigation.

The structural investigations pf polyneurine have been
curtailed due to the limited availibility of the compound. We
are at present investigating the application of mass spectrometry
to the tertiary amine derived from tne alkasloid by lithium
aluninum hydride reductien.

Dr. Trevor Crabb and Dr. David Nelson have been asscciated
with this project during the past year.

Publication of much of the work described above is still in
process. One publication on the structure of dihydrotoxiferine

has appeared.l

1V. Boekelheide, O. Ceder, T. Crabb, Y. Kawazoe, and
R. N. Knowles, Tetrahedron letters, 26 1 (1960).



